Expression of type I and III collagens and fibronectin after transection of rat sciatic nerve. Reinnervation compared with denervation.
The regeneration of transected peripheral nerve is thought to happen with the help of cell-cell and cell-extracellular matrix interactions. We studied the role of axon in controlling the expression of extracellular matrix genes in transected peripheral nerve. Left sciatic nerves were transected in a total of 132 rats. In half of the animals, regeneration was allowed to occur, while in the other half regeneration was prevented. The expression of type I and III collagen and fibronectin genes was studied proximally and distally to the site of transection up to 8 weeks after the injury both with and without axonal reinnervation. For Northern blotting, the endoneuriums of 10 animals from both groups were used at each time point. For in situ hybridization, transverse sections of the nerves were used to observe cellular source of the mRNA. In addition, immunohistochemistry was performed in sequential sections in order to identify the cells expressing the studied extracellular matrix genes. Northern hybridization showed the highest expression of type I and III collagens in the distal stumps of transected nerves 7 to 14 days after nerve transection both with and without axonal reinnervation. The proximal site of the injury showed strong expression of the extracellular matrix genes which lasted markedly longer than in the distal site. In situ hybridizations showed that epi-, peri-, and endoneurium are active for producing type I collagen. S-100 immunohistochemistry suggested that the cell type responsible for the production of type I collagen in the endoneurium during the peripheral nerve regeneration is endoneurial fibroblast. During peripheral nerve regeneration the expression of the extracellular matrix genes does not seem to be simply related to the presence of axons. Endoneurial fibroblasts contribute to the production of collagen type I and apparently to that of fibronectin, which thus is not totally derived from plasma.